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An automatic focusing method of a telescope objective lens based on the
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Abstract: A new defocusing estimation algorithm based on the response curve of a circular edge is proposed,
through which the calibration of some focusing parameters and the automatic focusing of the telescope ob-
jective lens are achieved. The relationship between the gray-scale response of the edge of the circular pattern
and the defocusing radius is established. Using the double threshold mean filtering of the defocusing radius
around the circle, the accurate defocus radius of the blurred image is calculated and the influence of motion

blur and noise is reduced. According to the linear relationship between defocus radius and focus distance, the
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broken line fitting method is used to obtain the focus distance. Then, by using multiple object and focus im-

age distances, the parameters of the focusing model of the ranging method are optimized and the automatic

focusing of the imaging system is achieved. Through simulation and experimentation, the feasibility and ro-

bustness of the defocusing estimation algorithm are verified. The images taken by the calibrated autofocus

imaging system are clear, have a physical resolution that reaches half of their theoretical value, and have a

resolvable line width better than 0.354 mm when the shooting distance is between 43 m and 52 m.

Key words: automatic focusing; ranging method; image distance calibration; large aperture long focal; defo-

cusing estimation
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Fig. 1 Autofocus imaging system
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